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resistance or even combination of such. It may include an electromagnet*, and it may be interrupted by a condenser. So long as the current is strictly harmonic, proportional to eipt, the most general possible relation between F and x is expressed by V=(al + ia^)x, where c^ and ia2 are the real and imaginary parts of a complex coefficient a, and are functions of the frequency P/ZTT. In the particular case of a simple conductor, endowed with inductance L, &! represents the resistance, and a2 is equal to pL. In general, ax is positive; but a.2 may be either positive, as in the above example, or negative. The latter case arises when a resistance, R, is interrupted by a condenser of capacity C. Here «j = R, a2 = — 1 fpC. If there be also inductance L, ttj = R,           a.2 = pL — I /pC.
Since the parts of az may be either positive or negative, there is nothing to hinder its evanescence by compensation. In the above combination of an electromagnet and condenser, compensation occurs when p-LG = 1, that is, when the natural period with terminals connected coincides with the forced period. The combination is then equivalent to a simple resistancef; but a variation of frequency will give rise to a positive or negative a-,.
The case of two electromagnets in parallel is treated in my paper on "Forced Harmonic Oscillations J"; and other combinations have been discussed by Mr Heaviside and myself. But the above examples will suffice to illustrate the principle that the relation of V to x is one of proportionality, and may be expressed by the single complex symbol a. We fall back at any time upon the case of mere resistance by supposing a to be real. In like manner b, c, d, e, and f are symbols expressing the electrical properties of the remaining branches.
In all electrical problems the generalised quantities a, b, Sac., combine,
just as they do when they represent simple resistances.    Thus, if a, a' be two
* complex quantities representing two conductors in series, the corresponding
quantity for the combination is a + a'.   Again, if a, a' represent two conductors
• in parallel, the reciprocal of the resultant is given by addition of the reciprocals
of a, a'.    For, if the currents be # and x', corresponding to a difference of
potentials V at the common terminals,
Y —ax — a'x', so that                           x + x = V(l/a + I/a').
The investigation of the currents in networks of conductors is usually treated by " Kirchhoff's rules," and this procedure may of course be adopted in the present case to determine the current through the bridge of a Wheat-stone combination. But it will be more instructive to put the argument in
* An electromagnet here denotes a conductor with sensible inductance.   Iron may be present if the range of magnetisation be small.    Phil. Mag. March 1887.    [Vol. n. p. 579.] t Theory of Sound, § 46, Macmillan, 1877. J Phil. Mag. May 1886.    [Vol. n. p. 475.]ed for the first time. In these reproductions the distinction between Pigs. (8), (9), (10) is barely visible.]may readily calculate the focal lengths of lenses without use of the law of sines. See Phil. Mag. Dec. 1879. [Vol. i. p. 439.]
